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DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 
WASHINGTON 


Technical Netrs Bulletin No, 47, 


March 7, 1921. 


GENERAL NOTE. 


Owing to the current nature of the 
investigations mentioned in the Technical News 
Bulletin, sometimes it will be impossible to supply 
printed information regarding them, However, in 
these cases, when the investigation has vrogressed 
sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the 
particular application of the subject, in order to 
avoid the delay incident to publication, 


-=O- 
1 Circular on the During the past few years, the Bureau of standards 
Physical Properties has received numerous reauests for information re-= 
of Materials garding the physical properties of materials, princi- 


pally ferrous and nonferrous metals and alloys. Some 
time ago, the compilation of most of the available 
data on this subject was undertaken, The tables which 
were compiled as a result of this work were issued to 
a limited number of government establishments in 
mimeographed form, As they seemed to fill a very real 
need, it was deemed advisable to issue them in the 
form of a Bureau publication, and Circular No, 101 is 
the outcome of this work, The circular aims to 
present in readily accessible form the best available 
data on the strength and related properties of 
materials, Among those treated are iron, carbon steel, 
alloy steels, wire and wire rope, semi-steel, aluminun, 
copper, miscellaneous metals and other alloys, rope, 
rubber, leather, and wood. The tensile strength, 
proportional limit, percentage elongation in 2 inches, 
percentage reduction of area, Brinell and scleroscope 
hardness corresponding to a certain composition, 
density, and method of preparation are shown in most 
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2 Effect of 
Mechanical Treatment 
upon the Properties 
of Steel 


5 Hardened Copper 


cases for the metals and alloys, In addition, figures 
are given in many instances for the compressive and 
shearing strengths, moduli of rupture, and Erichsen 
values.. The circular also includes definitions of the 
propertios treated and references to sources. 


' The properties of steel and many other alloys 
are largely determined by three factors: composition, 
including structure, heat treatment, and mechanical 
treatment, On account of the lack of suitable 
apparatus for the investigation of the last-named 
factor, this subject has received rather scant 
attention in the experimental study of steel. For 
this reason quite an elaborate study of the rolling of 
steel has been undertaken by the Bureau where the 
Special facilities = such as the small rolling mill - 
have proved to be of great value. 

The investigation has been completed as far as 
the rolling operations are concerned and the test 
Specimens are now being prepared for the different 
mechanical tests which together with other 
examinations = such as metallographic = will be used 
as @ measure of the effect of the various factors — 
which enter into the mechanical treatment of metals. 


Each month numerous requests are received for 
information concerning the hardening or tempering of 
coppers As the information desired by all those 
writing to the Bureau appears to be about the same, 
it has seemed desirable to mie a short statement on 
this subject, 

There is nothing new or mysterious about hardened 
copper. It is not one of the lost arts: immense 
quantities are in commercial use and added uses for it 
are being found every day. There are tio well=inown 
methods of hardening coppers the first being by means 
of mechanical working, while the second is to alloy it 
with a certain amount of another metal and in sone 
cases with more than one metal, As examples of the 
first kind of hardened copper, we may consider hard 


_ drawn copper wire and cold drawn tubing. The wire used 


for everyday trolley systems is a good example of one 
of these classes. Copper hardened by the second method 
is not usually referred to as copper but as brass and 
bronze. Many persons apparently ignorant of the fact 
that hardened copper is in use every day have so 
manipulated the melting of copper in their experiments 
that the resulting melt is impregnated with oxide. 
Cuprous oxide is soluble in molten copper and alloys 
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4 Experiments on 
Copper Crusher 
Cylinders 


5 Corrosion of 
Soft Metals 


With it in exactly the sane sense as the metals 
mentioned above, Copper treated in this way is 
considerably harder than the pure metal but is unsuited 
for most commercial purposes, 

A mimeographed circular on this subject was 
prepared some time ago by the Metallurgical Division, 


c 


Technologic Paper of the Bureau of Standards 

No. 185 deals with experiments on the copper crusher 
cylinders used to determine the maximum pressure 
attained by the decomposition of powder in the barrels 
of gunse These metallic cylinders are usuaily made of 
xceedingly vure copper, and on firing, the pressure 
of the gases shortens the cylinder longitudinally by 
means of a piston in the special apparatus used. The 
amount of this compression, in conjunction with the 
proper value taken from a previously prepared table 
showing the relation betireen the compressions and 
corresponding total sets of the length of each lot of 
cylinders, served to determine the maximum pres-:ure 
of the products of decomposition, This investigation 
was carried out in 1919 by the Bureau of Standards in 
connection with the standardization of the crusher 
gage method for pressure testing of small arms, 
ammunition, and powder, The behavior of the gages 
under test conditions is fully described and 10 
conclusions are given based on the results of this 
vork.e 


The commercial soft metals include aluninun, tin, 
zinc, and lead, It has been shown previously - Bureau 
of Standards Scientific Paper No. 377 = that a type 
of deterioration designated as "intercrystalline 
brittleness" may occur in lead under certain conditions 


whereby the metal crumbles to a coarse crystalline 


poder. The individual grains of this pewder retain 
all the intrinsic properties of lead but the bond 
between the grains has been destroyed. 

During the past year a series of corrosion tests 
has been carried on to demonstrate to what extent 
such doterioration may occur in other soft metals, 
The Pi eee talline brittleness appears to be largely 
dependent upon the purity of the metal, and in the 
pure materials used in the test very slight evidence of 
such deterioration tas obtained. A series of stress 
corrosion tests has been conducted to supplement 
Scientific Paper No. 377 and it has been shown that the 
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6 Testing of Paper 


simultaneous application of tensional stress to a 
Specimen while corrosion is in progress is a poverful 
adjunct to deterioration by "intercrystalline 
brittleness". This is of practical importance, 
inasmuch as lead = because of its great weight - is 
often subjected to very considerable stress while in 
service. Thus the tendency to corrode and become 
embrittled is accentuated. 


Many requests are received by the Bureav for 
information in regard to the testing of vapers and 
apparently interest in this subject is steadily 
increasing, For this reason it has been deemed advis- 
able to issue a circular devoted entirely to paper 
testing, This is Circular No. 107 of the Bureau of 
Standards and may be secured from the Superintendent of 
Documents for 10¢ a copy. The circular takes up methods 
of testing paper and the apparatus employed in the paper 
laboratories of the Bureau for routine work. 

In the introduction, the size and importance of the 
paper industry is described and the various fibrous raw 
materials which go into paper manufacture are considered. 
During recent years a great deal of attention has been 
centered on the possibility of using grasses and crop 
plants for the making of paper. The Bureau has had 
considerable experience along this line and it is 
pointed out in the circular that the making of paper 
from such sources on a commercial scale is largely 
dependent on the cost of production and the availability 
of the raw materials. A rough classification is made of 
paper and a short definition stating that "paper is a 
matted or felted structure of fibrous material formed. 
into a relatively thin sheet" is also given. The value 
of paper testing is brought out and it is emphasized 
that various testing methods must be used for pavers 
for different uses. The physical qualities of paver 
are affected by changes in temperature and humidity and 
it has been found necessary to construct a special roon 
in which constant conditions of 70°F temperature and 65% 
relative humidity may be maintained, This insures that 
all tests conducted will be on the same basis. 

Under chemical testing are given the methods of 
determining the percentage of ash in paper and the 
amount of sizing, Tio methods are given for the 
quantitative determination of rosin in paper, and 
qualitative tests for the various kinds of loading 
materials are outlined. Qualitative tests for various 
Sizing materials are also given. The microscopical 
examination of paper and the estimation of the fibres 
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7 Study of 
Different Methods of 
Applying Floor 
Treatments 


& Waterproofing 
Materials for 
Building Stones 


9 Colored Wall 
Plaster 


from which it is made is now an important matter 

and the procedure of the Bureau is given in detail. 
Finally, a working bibliography of useful books, 

periodicals, and government publications on this 

subject is includede Recommendations are made as 

to the size of sample which should be submitted for 

test and the fee’ schedule is given. It is important 

that proper methods be used in the saripling of paper 

and the instructions are included as to how this 

should be done. 


As already mentioned in the Bulletin, a mimeo- 
graphed circular has been issued by the Bureau describing 
endurance tests of various treatments for conerete 
floors, In addition to this work, experiments have been 
started to determine the effect of various methods of 
applying a few of the common treatments used for pre= 
venting dust and excess wear on floors of this type. 

The object of the work is to determine if simpler or 
more effective methods can be discovered for applying 
these treatnents. - 


The study of colorless waterproofing materials is 
being continued to determine the value and relative 
merits of different compounds recommended for the 
purpose of waterproofing stonee Specimens of Indiana 
limestone treated with various proprietary materials 
have been exposed to the weather for a period of 
three months, Absorption tests lasting for 30 minutes 
conducted at the end of each month indicate that some 
of the materials are more effective than others. The 
Slight increase in absorption of the specimens as the 
period of exposure lengthens indicates that there is a 
gradual deterioration of the protection afforded by 
the treatment. By continuing the exposure over a 
considerable length of time, it is believed that the 
period of effectiveness may be ascertained. 


Gypsum wood fibre plaster is a cormercial article 
tade of calcined gypsum, wood fibre, and other 
ingredients. This wood fibre can be dyed with aniline 
dyes to produce any desired color, the dyes being 
fast to light, By the use of dyed wood fibre a 
colored gypsum plaster can be made, After this has 
been applied to the wall and alloved to set, the 
surface may be scrubbed with soap and water thereby 
exposing the colored fibre. Some very beautiful 
effects may be produced not only because of the great 


‘ 
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10 Sand-Lime Brick 


ll Fire Tests of 


| Building Columns 


variety of colors available but also by using fibres 
of different sizes, by employing different proportions 
of fibre and by various surface treatments. Since 
both the color and texture can be controlled, an 
artistic effect is insured for the finished wall. 

This wall is essentially a plaster wall and should be 
treated accordingly. It can, however, be scrubbed 


‘with soap and water whenever it becomes dirty or when 


the colors become dull, 

Technologic Paper No. 181 on this subject has been 
issued by the. Bureau. The cost of the same is 5¢ from 
the Superintendent of Documents. 


This is a building brick made of sand and lime and 
was first produced in the United States in 1901. By 
the action of steam under pressure, the lime is caused 
to combine with some of the sand forming a hydrated 
calcium silicate, This material ects as a bonding 
agent to hold the rest of the sand together. Most 
sand=lime bricks will compare favorably with "first 
common" clay bricks. They are characterized by their 
straight edges, parallel faces, and nearly white color. 
Their continued use in northern climates has establisjed 
their durability under weather conditions. Sand=line 
brick is not a refractory material and should not be 
employed in places exposed to high temperatures. The 
industry maintains a national association with which 
the Bureau cooperates in conducting research work on 
the subject. 

Bureau of Standards Technologic Paper No. 85 
contains detailed descriptions of the method of ranu- 
facture, while Circular No. 109 is devoted to 
description and specification of the brick itself, 

A good sand-lime brick for general purposes should 
have an absorption of not over 20%, an average 
compressive strength of not less than 2,000 1b, per 
Sq- in, and an average modulus of rupture of not less 
than 450 lbs ver sq. in, 


| 
A detailed report of fire tests and fire-and-water 
tests on over 100 building columns has recently come 
from press. This report contains results of an 
investigation which has been conducted jointly during 
the past 6 years by the Bureau of Standards, The 
National Board of Fire Underwriters, and the Associated 
Factory Mutual Fire: Insurance Uompanies. An edition 
of 5,000 copies of this report has now been published 
by the two last-named cooperating agencies and copies 
are available at what is practically the cost of 
publication. The report contains 389 pages and numerous 
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12 The Sizes and 
Weights of Torsion 
Levers for Scales 


13 Requirements for 
Motor Trucks Scales 


| 


14 Shearing Stresses 
in Torsion Levers 


illustrations, curves, and tables. A small edition of 
the same report will appear in the course of the next 
few months as a Bureau technologic paper. 
Copies of the complete edition above referred to 
may be obtained for $2.00 per copy for the paper 
cover and $2.50 for cloth cover from the Underrriters 
Laboratories, 207 E. Ohio Street, Chicago, I11.',. or 
from the Associated Factory Mutual Fire Insurance 
Companies, 31 Milk Street, Boston, llass. 


Many types of torsion lever scales are used with 
the knife edges closer together than is deemed desir- 
able by a great many who have studied’ the subject. 

The effect upon the weight and the stiffness of 
torsion levers of designing for increased distances 
between the knife edges has been made the subject of a 
brief study andthe results are recorded in. 
Technological Memozandum No, 87 "The Strength of Torsion 
Levers for Seales", It appears that the sizes and 
weights of the main levers do not increase as 
rapidly as the distances betrreen the imivfe edges. 


It was decided a short time ago to make a study 
of the scales used for weighing motor trucks. A 
tentative selection by a railroad committee of what 
are considered to be representative motor trucks and 
scales for weighing them was carried out and upon 
examining these scales the Bureau found that present 
requirements are practically the same as those which 
existed several years ago. The effect of recent 
development has been to increase the gross weight of 
the trucks but it appears that the load distribution 
representing the most severe conditions is practically 
the same as existed previously. Deta representing the 
result of the present studies are cormiled in 
Technological Memorandum No. 88 "Strength Requirements 
for Motor Truck Scales". 


The Bureau has studied the question of the shearing 
stresses in torsion levers more thoroughly than Has 
been the case with most of those concerned in the 
practical construction of scales. It is found that the 
shearing stresses set up by transverse bending will be 
from 33,3 to 100% greater than the average value deduced 
by cividing the force producing stresses by the area 
of the cross section. An expression for these shearing 
stresses has been determined and is given in 
Technological Memorandum No. 89 "Value of Maxinum Shear 
from Transverse Bending in Circular Hollow Cross 
Sections", 
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15 Specifications During the month a Subcommittee on Scales of 

for Scales the American Railway Engineering Assocation which is 

also acting for the American Railvay Association on the 
subject held one of its regular meetings at the Bureau. 
Specifications are being prepared for 211 classes and 
types of scales used by the railroads. At the present 
time motor truck scales are being given special study 
and attention. Manufacturers are cooperating in this 
work and had several representatives at the meeting. 
The Bureau of Standards holds a regular meMbership on 
this cormittee. 


"16 Investigation of A request was made by the Mayor of Ft. Worth, 

the Gas Situation at Texas, which was supplemented by 4 sinilar request fron 

Ft, Worth, Texas, the Ft, Worth Gas Company, for the Bureau to send a 
representative to that city to assist in the settlement 
of a dispute as to the quantity of gas furnished the 
consumers as registered by meters. One man was engaged 
in this work fron February lst to 18th inclusive, 
making tests on 67 gas meters and observing the testing 
of 41 others by the Gas Company, The condition of gas- 
burning appliances in a number of residences in different 
parts of the city was noted and other matters affecting 
the dispute were investigated. 


17 «The Clerget In the current literature, there has recently 

Method for the appeared 4 criticism of Scientific Paper No. 375, "The 

Analysis of Sucrose Clerget Method for the Analysis of Sucrose", in which 
the claim is made that the accuracy of the method 
proposed by the Bureau is diminished by an inherent 
source of error. In the Bureau's method, the hydro-. 
chloric acid used to invert the sucrose is neutralized 
by ammonia and an equal quantity of ammonium chloride 
is added to the original solution, the tivo polarizations 
thus being made under the same conditions and 
consequently the change of polarization is a measure 
of the sucrose present. The critic: has found that the 
influence of salt on the original polarization is a 
variable depending upon the concentration of sugar and 
consequently it is claimed that the whole methods is 
inaccurate. 

In answering this criticisn, the Bureau has shown 
that such change as occurs in the original polarization 
is exactly counterbalanced by a similar change in the 
second or invert polarization and thus the original 
method proposed is completely valid, A number of 
analyses have been performed to prove this fact. 


TNEL7, p-9 


18 Use of MaclMichael The Lubrication Section of this Bureau has 
Viscosimeter in cooperated with the Bureau of Mines in preparing 
Testing Petroleum a paper on this subject which has now been issued by 
Products the latter Bureau under the title "Reports and 


Investigations, Serial No. 201, January, 1921". 
Copies may be obtained by those interested by 
addressing the Bureau of Mines, Department of the 
Interior, Washington, D. C. 


19 Steam Turbine Oils An important conference was held in Philadelphia 
on February 3-5, called by the Philadelphia Electric 
Company, and attended by a great many representatives 
of other industrial concerns and the Bureau of 
Standards to discuss the possibility of preparing 

a specifications for steam turbine oils. Uniform 
' specifications adopted in this field would have a far- 

reaching influence. 


20 Tables of the The very accurate measurements which the Bureau 

Properties of Ammonia has been making during the past few years on the 
thermodynamic properties of ammonia are only of use 
to engineers when tabulated in the form ordinarily 
employed for such data, The work completed is 
sufficient for the preparation of the table of the | 
properties of ammonia liquid and vapor under saturation 
conditions, and such a table has been issued in mimeo-~ 
graphed form. The values therein fortunately do not 
differ by more than a few percent from those in tables 
now in general use. The measurements of the properties 

‘ of superheated ammonia are now under way but it will 

be some time before the results will be available for 
completing the table. 


21 lMollier Diagram The Mollier diagram is a chart used by engineers 

of Thermal Properties to represent graphically thermal properties of a sub=- 
stance thus serving as a convenient substitute for _ 
the usual tables of properties. As ordinarily drawn, 
heat content and entropy are used,as the principal 
coordinates of the daigram. However, this diagram is 
not well suited for representing the properties of 
ammonia. An examination of the various modes in which 
the diagram might be drawn showed that the choice of 
heat content and a suitable function of the pressure 
produced by a more usable diagram for ammonia. A 
brief account of this work will be published in the 
Journal of the Society of Refrigerating Engineers. 


22 Construction of The experience of the Bureau in the construction 
Electric Resistance of resistance thermometers may be useful to others, 
_ Thermometers Therefore, a description of the resistance thermometers 


now in use and of the methods of construction employed 
has been prepared as one of the Bureau's scientific 


ff 
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29 Jewelers and 
Silversmiths Weights 
and Neasures 


24 Experimental Radio 
Varket News Service 


‘ 


papers. A short note on the same subject is to 
appear in the Journal of the American Chemical 
Society. 


Circular No. 43, second edition, entitled 
"Jewelers and Silversmiths Weights and Measures" has 
been received from press and released for distribution. 
The first edition, under date of November 1, 1913, 
dealt only with the metric carat. In the revised 
edition, there is given the work on the netric carat 
in somewhat condensed form and considerable additional 
material, including a simple but brief outline of the 
metric systen of weights and measures and such English 
metric conversion tables as seem desirable for use by 
jewelers and silversniths. The circular also 
includes tables dealing with wire and drills, the 
gaging of watch glasses and finger rings, the sizes of 
watches, a chart showing the relation of a hot body to 
its color and other miscellaneous tables deemed of value 
to the trade. 


A daily market report prepared by the U. S, Bureau 
of llarkets is now being sent by radio from the labora- 
tory of the Bureau of Standards at 5 P.!f. each day 
except Saundeays and holidays, This report is known as 
the Daily Radio Marketgram. It is about 500 words long 
and gives prices and market conditions of fruit and 
vegetables, grain, dairy products, hay, feed, and-seeds, 
livestock and meats of the principal markets in the 
nation. Any radio operator within a 200 mile radius of 
Washington can receive the report. It is transmitted 
on a wave length of 400 meters at a rate of 15 words per 
minute. A 2 kets 500 cycle transmitting set is being 
used with a non=synchronous rotary spark gape ‘The 
report is opened by the general call signal to all 
stations (OST) and the call signal of the Bureau of 
Standards (WIV), 7 

This service was started as an exporinont to 
determine whether the distribution of market nows by 
radio could be conducted in a satisfactory manner. 

All radio operations and other persons interested in 
receiving this information are requested to lend 
assistance in making the experiments successful, 
Suggestions for its improvement will be welcomed. 

It is probable that this experimental service Will be 
extended by the transmission of market news by radio 
from several other stations including some in the 
mid=western states. In case this extension involves 
the substitution of some other station for the Bureau 
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Meeting of the 
American Ceramic 
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of Standards (TV) notice to this effect will be 
broadcasted by radio on several nights fron the 
Bureau's station before its use is discontimed. 


The annual meeting of the American Ceramic 
Society was held on February 21, 22, and 23. 
Thirteen papers were submitted by members of the 
Bureau. and will be published in the Journal of the 
Society during the coming year. The majority of 
these papers will also appear at a later date as 
Bureau publications, Many of the papers presented 
were more in the nature of general results obtained 
than conclusions and dealt with a large variety of 


a 


investigations. . 
Respectfully, 
S W. STRATTON . 
Director 
HGB 


